Introduction
In the absence of antiretroviral treatment (ART), vertical transmission via breastfeeding contributes substantially to HIV infection in children (Kourtis et al. 2006; Volmink and Marais 2008) . Despite the risk of HIV transmission via breastfeeding, EBF significantly reduces the risk of HIV transmission to infants compared to mixed feeding (supplementing breastfeeding with other liquids and foods) (Buskens et al. 2007; Coovadia et al. 2007) .
Despite the benefits associated with breastfeeding, adherence to EBF and sustained breastfeeding practices remain low, with an estimated 38% of infants receiving EBF for the first 4 months of life (WHO 2015a) . Although adherence to breastfeeding at 1 year is higher in Nigeria (84%) (NPC, 2013) than in the United States (26%) (Center for Disease Control 2012), the prevalence of EBF in Nigeria (17%) remains lower compared to other sub-Saharan African countries like Tanzania (50%) (Victor et al. 2013) . Data from the Nigerian Demographic and Health Survey (NPC 2008) show that only 20% of women engage in EBF from the birth of their child and just over 35% of women supplement with non-milk liquids, other milk or formula very early on in the child's life (National Population Commission (NPC) [Nigeria] and ICF-Macro 2013) . In other words, most children under 6 months in Nigeria receive complimentary foods or liquids while being breastfed (Ogbo et al. 2015) . Current EBF rates in Nigeria are estimated at approximately 13% after 6 months of age (Joint United Nations Programme on HIV/AIDS 2010).
Socio-demographic, maternal and health-care factors may impact breastfeeding practices (Balogun et al. 2015) . At an individual level, mothers may have concerns about milk production and whether the infant is receiving enough food. Further, low rates of disclosure to family members due to HIV-related stigmatisation and discrimination has been shown to negatively impact EBF (Maru et al. 2009; Moland et al. 2010) . Health care workers may also negatively impact EBF practices, especially if they are not convinced of the efficacy of EBF. They therefore recommend formula feeding to mothers (Buskens et al. 2007; Sibeko et al. 2009) . At a cultural level, mothers who do not follow traditional norms risk exclusion by family members. Older women, especially grandmothers, often encourage the introduction of liquids and traditional foods in infant feeding (Bezner Kerr et al. 2008) , practices that strongly contradict medical advice (Fjeld et al. 2008) . The low uptake of EBF in Nigeria brings into focus the need to understand the barriers and facilitators to this potentially life-saving practice in the context of HIV-infected women with uninfected infants.
In this study we used an ecological health paradigm to frame our conceptualisation of factors influencing infant feeding methods (Glanz et al. 2008) . The ecological health paradigm considers both the individual and their environment as equal determinants for achieving health success in the face of multiple levels of influence of various interacting and dynamic systems.
Methods

Study Setting
The study was conducted at a hospital in Jos in the north central region of Nigeria by Plateau State Human Virology Research Center (PLASVIREC) staff. The hospital is a 170-bed community-based hospital in the city of Jos with a population of about 700,000, and an HIV prevalence of 16.7% (Federal Ministry of Health Nigeria 2010) . In addition, the hospital is also a referral centre for several satellite antenatal clinics that cater for more rural women.
Sampling
We used purposive sampling methods to select and invite two groups of pregnant women attending the antenatal clinic at the hospital who met the following criteria to participate in the study: HIV-infected and uninfected women over 18 years in their third trimester of pregnancy. In keeping with the 2015 World Health Organisation (WHO) guidelines, all HIV-infected women in the study and attending the antenatal clinic at the hospital were on Option B+ (WHO 2015b).
Procedure
We interviewed 25 HIV-infected and 12 HIV-uninfected women at two time points. The first time point was during women's third trimester of pregnancy, while the second time point was 1-3 months post-delivery (depending on availability and convenience). The interview sessions at both time points consisted of largely the same interview questions and responses were similar. Enrolment took place twice a week on Mondays and Fridays as these were the days when the antenatal clinic takes new bookings of pregnant women. Interviews took place in a private room and lasted up to an hour, were audio recorded and transcribed verbatim. Interviews conducted in Hausa (the local language), were translated into English.
Data Analysis
We used thematic analytic procedures to analyse the transcripts (Braun and Clarke 2006) . Initial reading of the transcripts allowed for familiarisation with the data and the establishment of a preliminary set of codes. The preliminary set of codes resembled semantic codes that developed into latent codes through merging and grouping relevant codes into broader themes. We used ATLAS. ti version 7 (http://www.atlasti.com) to manage and code the transcripts thematically. Following the initial coding of all transcripts, they were grouped into two groups to reflect the sampling criteria and compared for similarities and differences. Participant names have been changed and pseudonyms are used throughout the manuscript.
Ethics
The study received ethical clearance from the Health Research Ethics Committee at Stellenbosch University (N12/05/021) as well as from the Institutional Review Board (IRB) at the Plateau State Specialist Hospital (PSSH) in Jos, Nigeria. Following a detailed explanation of the protocol, in which participants were assured of the anonymity and confidentiality of the data, all participants provided written informed consent. Furthermore, all participants received free transportation to and from the assessment location.
Results
As can be seen from Table 1 , our final sample consisted of 25 HIV-infected women, and 12 HIV-uninfected women in their third trimester of pregnancy recruited from the antenatal clinic. At recruitment, HIV-infected women had a median age of 33, whereas HIV-uninfected women had a median age of 30. The majority of HIV-infected (15 out of 25) and HIV-uninfected women (8 out of 12) were pregnant with either their first or second child. Most (17 out 25) of the HIV-infected women had secondary school education or higher. Nearly all of the HIV-uninfected women had received higher education. Most of the HIV-infected (11 out of 25) and HIV-uninfected women (6 out of 12) were self-employed. Nearly all (35 out of 37) of the women were married. Most (34 out of 37) of the women had access to electricity. However, not all had access to a refrigerator (20 out of 37) or running water (12 out of 37). Table 2 provides an overview of the themes and sub-themes that emerged from the thematic analysis. Taken together, these may be grouped under three overarching themes representing the key factors that are important in Nigerian mothers' decisions about feeding methods.
Themes
1. Influences on feeding method decisions 2. Factors (barriers and facilitators) influencing feeding intentions 3. Support structures
Influences on Feeding Method Decisions
Participants were unanimous about their intention to exclusively breastfeed their infants at interview 1, and all had stated that they were using EBF with their infants at interview 2. Their decision to exclusively breastfeed was based on information they had received from the healthcare staff at the antenatal clinic, as well as input from their husbands and other family members and friends. This information, along with their own knowledge and beliefs about the benefits of EBF, were the most salient factors in determining their method of feeding. Participants were educated by healthcare workers about EBF and its benefits, and most women were comfortably able to recall this information.
Participants described the information on EBF as clear and informative. However, for one participant, conflicting messages from heath care workers meant that she was unsure as to how long she should engage in EBF. Many of the HIV-infected participants had only disclosed their statuses to their husbands, and in a few instances to their mothers and/or a sibling. For both HIVinfected and uninfected women, husbands were identified as key consultants when deciding about infant feeding practices. In other words, decisions about the mode of infant feeding were mainly discussed between the participant and her husband. Most participants said their husbands were satisfied with the clinician's recommendation of EBF.
Maternal Knowledge and Beliefs About EBF
Participants' own knowledge and beliefs about EBF also influenced their decision. Several women were able to draw on their own experiences during previous pregnancies to inform their decision to breastfeed, as well as from observations of other women in their families and those that they had met at the clinic whose children they had seen. For example, several participants stated that they had seen the positive growth effects and lack of infant illnesses associated with EBF either in their own children that had received EBF in the past, or the children of other women (family or friends) who had received EBF.
Participants stated that EBF meant better cognitive development for their children, who were healthier and grew more than formula-fed or mixed-fed children. Although both HIV-infected and uninfected women were determined to exclusively breastfeed their newborn infants, many anticipated barriers and facilitators to this practice.
Factors Influencing Feeding Intentions
Physical Problems (Nipple Pain and Milk Expression)
Both HIV-infected and uninfected mothers expressed an overwhelming desire to use EBF for their infants. The majority of the HIV-infected women had been negative in previous pregnancies. Breastfeeding was still the predominant mode of feeding used within previous pregnancies, but was often changed to mixed-feeding practices within the first 4 months. Respondents stated that nipple pain and the inability to express enough milk for the infant were some of the factors that forced them to introduce alternative foods earlier than anticipated in previous pregnancies.
At interview 2, 7 HIV-infected women stated that nipple pain was problematic for them largely during the first 2 weeks of breastfeeding. The pain for most of these women 
Teething
Despite a clear knowledge of the benefits associated with EBF, participants were worried about whether they would be able to remain adherent to EBF for a full 6 months. More than half of the HIV-infected women reported that they would only exclusively breastfeed for the 6 first months, after which they would stop breastfeeding altogether and introduce other foods. They expressed concern about transmitting HIV to their newborn via bleeding nipples as a result of infant teething. When asked why they would stop altogether, the women reported that this is what they understood from the information given to them by the healthcare staff and that it had to do with infant teething and bleeding nipples. As Sarah, stated:
Because you know they say that it is not good for us to continue because maybe during sometimes the baby will start having teeth then the baby will start biting, at the process of giving that breastfeeding the baby will bite the nipples and blood will come out from there the baby will…will take the infection so I don't want a situation whereby my baby will be infected with the virus.
[P7]
Employment
Many of the participants stated at interview 1 that attending work or school would not influence their ability to EBF. They stated that they would either take the infant with them to work, or express milk. However, at interview 2 some women stated that EBF pose some challenges as they tried to juggle both work and breastfeeding. For example, long work hours prevented some participants from finding time to go home during the day to feed their child. One participant stated that she did not trust those at home with the child during the day and was careful and consistent with feeding her child during the day. As Tracy stated: Participants were for the most part unaware of any benefits associated with formula feeding a child. However, they associated formula feeding with greater flexibility for a full-time working mother.
Financial Security
As most of the participants were unemployed, breastfeeding was considered the better option financially, whereas formula feeding was considered expensive and difficult under poor environmental circumstances such as an inability to access clean water and a lack of sanitary practices when preparing feeding bottles. Furthermore, for many of the women's husbands their decision to use EBF was largely based on the affordability of the method versus formula feeding.
Stigma
Several HIV-infected as well as HIV-uninfected women stated that although the information they had received from the clinic was sufficient to convince them of the benefits of EBF, many still received conflicting messages from some members of their family and other relations. These messages typically reflected negative attitudes about breastfeeding among HIV-infected women-a fear that the virus would be transmitted via the breast milk.
Several HIV-infected women referred to HIV as "this thing", or "this problem". The inability to name their condition as HIV bore testimony to the stigma that persons living with HIV still experience. Both HIV-infected and uninfected women were grateful for the opportunity to breastfeed their babies rather than being associated with formula feeding for fear of being identified by others as infected with HIV.
Cultural Beliefs and Traditions
Many of the women were aware of certain cultural beliefs held by individuals in their community. However, none stated that these necessarily influenced their intended method of infant feeding at interview 1. Typical cultural beliefs that acted as potential barriers held by family members, friends and neighbours were that: (1) infants need water for thirst and hunger, and (2) that HIV-infected women's breast milk is bad. As Linda stated:
…like I heard a woman that you are saying that she if she deliver her baby, the children use to die, so they were complaining that it was because of breast… [I: Ok] …that her breast milk was not good. [P20 -HIVuninfected women pregnant with her second child] At interview 2 both HIV-infected and uninfected women stated that several of their female family members and friends regularly insisted that they supplement the child's feeding with water as they were convinced that the child is thirsty. Despite their insistence women remained determined not to take their advice. Less commonly reported, but nonetheless noteworthy, was the belief that (3) HIVinfected women's tears taint the breast milk, and (4) the "first milk" is bad for the baby.
Other cultural beliefs that acted as potential facilitators were that (1) breastfeeding is a traditional practice and is therefore favoured, and (2) breast milk is a natural gift from God. Breastfeeding was considered by several women as a religious privilege as they were able to provide their infants with the "natural milk from God" and therefore the best possible food that can be given.
Support Structures
Husbands were in many instances women's only confidant and therefore also their main source of support, both financially and emotionally. Women reported that their husbands assisted them financially, while mothers and sisters were more likely to assist with child care and household chores.
Discussion
Based on our findings we were able to highlight (1) key consultants in women's decision-making process regarding optimal/preferred feeding methods, (2) important information regarding maternal knowledge and beliefs about EBF (3), individual and interpersonal factors that influence adherence to EBF, and (4) support structures available to these women in order to mitigate the potential barriers that threaten EBF practices.
Influences on Decisions About Feeding Methods
Our findings show that the information provided to pregnant women attending the antenatal clinic in Jos was sufficient to convince them to use EBF as well as provide them with a good knowledge of the requirements for EBF. These findings are in line with other studies in Africa showing that a basic education on EBF enhanced optimal feeding practices (Otoo et al. 2009; Tamiru et al. 2012; Tomlinson et al. 2014) .
Although women in our study indicated an intention to use EBF with their unborn infants, they shared several concerns about the ability to sustain the practices for the full 6 months. Women's concerns were related to physical difficulties such as the inability to express enough milk and nipple pain. Perceptions of insufficient breast milk and breast pain are commonly reported as perceived barriers to EBF in the literature (Otoo et al. 2009; Tamiru et al. 2012) . Participants reported that they would cease breastfeeding immediately when the infants began teething out of fear that the virus may be transferred to the child via bleeding nipples.
Participants acknowledged that formula feeding allowed for more flexibility, especially in the case of working mothers. In a recent systematic review (Balogun et al. 2015) , the influence of work was amongst the most important factors influencing maternal feeding decisions.
For example, a sample of Sri Lankan mothers returning to work following delivery ceased EBF as early as 2 months of infant age (Perera et al. 2012 ). In our study, women stated that full-time work did not allow for sufficient time to feed their infants and some did not trust others to administer expressed milk to their infants hygienically. Despite relatively little knowledge on formula feeding, women in our study acknowledged that there is still a pervasive stigma attached to using feeding methods other than breastfeeding infants.
Cultural beliefs did not present as a barrier to EBF for women in this study. However, the belief that infants require water in addition to the breast milk is frequently reported in the literature. Some studies have showed that women believe that water is needed to aid digestion (Arusei et al. 2011), while others believe that water prepares the infant for other foods (Otoo et al. 2009 ).
Support Structures
In this study husbands provided women with a valuable source of support, both emotionally and financially. Our findings contradict those of other studies that have shown husbands to act as potential barriers to EBF. For example, amongst nurses, mothers and grandmothers in Nigeria, research showed that inadequate support from husbands and conflicting opinions on feeding methods from significant others were amongst the salient barriers to EBF (Agunbiade and Ogunleye 2012) .
Conclusions
Our findings demonstrate the need for several educational and structural solutions to the barriers influencing adherence to EBF. For example, although women demonstrated a good knowledge of what EBF is and what it entails, more information is needed to address their fears regarding vertical transmission of HIV. Further, more efforts are needed to include husbands and extended family members in antenatal education sessions to deter concerns surrounding infant thirst and the need to supplement EBF with water.
Limitations
The sample size was small and the findings cannot be generalised. However, the findings are transferable to the community of HIV-infected and uninfected women attending the antenatal clinic.
